tive turnover rates (Parmenter, 1981) . However, basking behaviour also exposes turtles to predation risk, because on land they are potential prey of many predators, such as birds or mammals (Martín and López, 1990) . Thus, during basking bouts many turtle species are very wary, being extremely alert and vigilant, and diving quickly into the water, apparently at the least disturbance. However, because stopping basking could be costly and because the risk posed by an approaching predator is not always the same, optimal escape theory predicts that turtles should not dive into water immediately after detecting a predator, but when costs of fleeing equal benefits. This decision should be influenced by predation risk level, which may depend on many environmental factors. However, to our knowledge, this hypothesis remains untested in turtles. Moreover, in spite of the conspicuous escape diving of many turtle species in varied freshwater habitats, only anecdotal observations refer to this behaviour (see reviews in Greene, 1988; Ernst and Barbour, 1989) .
In this paper, we tested factors that determine the escape decisions of Spanish Terrapins, Mauremys leprosa, in the field under various habitat conditions that may affect their risk perception. We simulated predatory attacks in different water habitats and specifically examined whether differences in relative conspicuousness of basking turtles to visually oriented predators and in the potential ability of turtles to detect the predator may explain variability in their escape behaviour.
Mauremys leprosa is a semiaquatic small turtle (maximum carapace length of 20 cm, but population mean of adults is around 16 cm) widespread in the South and Central Iberian Peninsula and Northwestern Africa (Andreu and López-Jurado, 1998; Keller and Busack, 2001 ). We per-Short Notes formed the study in an oak forest at Olivenza and Alconchel (Badajoz Province, Southwestern Spain) at an elevation range of 200-400 m. The area was covered by dehesa woodland (Quercus ilex or Q. suber managed forest with shrubs such as Cistus ladanifer, Lavandula stoechas, and Retama sphaerocarpa, and open grasslands). The area is intersected by the Guadiana River and several of its tributary small streams, and there are also numerous isolated small to medium sized semi-artificial ponds used for watering livestock. All freshwater habitats in the area hold a substantial population of turtles.
Throughout this study we recorded the presence of a relatively large number of potential predators of this turtle: birds such as White Storks (Ciconia ciconia), Grey Herons (Ardea cinerea), Egyptian Vultures (Neophron percnopterus), and Black Kites (Milvus migrans) and mammals such as Wild Boars (Sus scrofa), Foxes (Vulpes vulpes) and Otters (Lutra lutra) (Martín and López, 1990; Andreu and López-Jurado, 1998; Keller and Busack, 2001 ). Also, turtles were often captured by local people in the past as a source of food and, thus, they are wary and readily escape from humans by diving into water when approached. As in many other studies, we assumed that responses to human disturbance were similar to antipredatory responses (Frid and Dill, 2002) .
We recorded the escape responses of M. leprosa to an approaching human simulating a predator from April to June 2003. Weather conditions, including air temperature, wind speed, solar radiation and relative humidity were similar during sampling days. Sampling was based on a continuous data collection procedure that involved the non-stop recording of turtle responses for 2-3 h between 7:00 to 15:00 h G.M.T., which corresponded with a daily period of high basking activity of turtles (Cadi and Joly, 2003; personal observation) . Active turtles were found basking on the water's banks or on emergent stones and logs. We simulated predator approaches by walking slowly (ca. 45 m/min) parallel to the river or pond bank at 1 m from the water edge. This could be compared to the behaviour of certain birds, such as storks, which forage by moving slowly along the water banks, or mammals that approach water to drink and forage. To avoid confounding effects that may affect risk perception (Burger and Gochfeld, 1993; Cooper, 1997; Cooper et al., 2003) , the same person wearing the same clothing performed all approaches in a similar way, and recorded the turtles' behaviour. At the end of the study we recorded a total of 141 escape responses of turtles along approximately 10 km of water banks.
Every time an escaping turtle was detected, we recorded the 'approach distance' to the nearest 1 m (i.e., the straightline distance between the simulated predator and the turtle when it ran to the water, measured with a metric tape), and noted whether the turtle was located on the same or the opposite bank compared to the observer. In ponds, we considered a turtle to be at the opposite bank when the shortest distance from the observer to the turtle had to be taken across the water body, and to be at the same edge when the shortest distance could be measured following the water bank by land and without crossing through water. We also recorded whether the observer had been able to detect visually the turtle before it escaped. Although some turtles were not detected until after they had escaped, we were confident that we had detected all escaping turtles because when they dived quickly imto the water, they made a characteristic noise and left concentric waves on the water surface, which facilitated locating them. We also ensured that all basking turtles within an area (i.e., pond or river section) were detected by continuing the approach until we had covered and passed the whole area. Thus, we would have elicited the escape of any further turtle that had not responded before.
We classified the habitat type in which the turtle was located into four major categories: 'river' (>10 m wide river bed with flowing water), 'stream' (<5 m wide water bed with slowly flowing water and vegetated edges and banks), 'vegetated pond' (isolated ponds with still water and edges and banks covered with semiaquatic shrubs such as Juncus sp. or Aenea sp.), and 'open pond' (ponds with banks devoid of vegetation, escept for short herbaceous species).
Given the high turtle density, and because we avoided sampling the same pond or river section twice, the probability of repeated sampling of the same individual was very low. We therefore treated all measurements as independent. We used two-way analyses of variance (ANOVA) to examine the relationships between approach distances and environmental variables (type of habitat and bank location). Distances were log-transformed to ensure normality. Tests of homogeneity of variances (Levene's test) showed that variances were not significantly heterogeneous after transformation. Pairwise comparisons were planned using Tukey's honestly significant difference tests for unequal sample sizes (Sokal and Rohlf, 1995) . We used chi-square tests to compare between habitat types or between bank locations the proportion of turtles seen out of water by the observer before initiating escape.
Turtles escaped when the approaching observer was at a mean (±SE) distance of 19±1 m (range = 1-80 m; n = 141). In all habitats, turtles escaped at longer approach distances when they were on the opposite bank from the observer (two-way ANOVA, F 1,133 = 177.71, P < 0.0001), but approach distances varied significantly depending on habitat type (F 3,133 = 25.41, P < 0.0001), and the magnitude of the differences in approach distances between the two banks changed depending on the habitat type (interaction: F 3,133 = 10.49, P < 0.0001) ( fig. 1 ). Approach distances in small streams and vegetated ponds were not significantly different (Tukey's test, P = 0.81), but were significantly shorter (P < 0.01 in all cases) than in water bodies with banks devoid of vegetation, such as the river and open ponds, where
